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ABSTRACT 

We studied the relationship between West Gull Coastal Plain plant endemics and habitat. Approxi- 
mately half of all West Gull Coastal Plain endemics are associates ol one habitat; xeric sandylands. 
We discuss some implications of these data to age and former extent oi xeric sandylands in the re- 
gion, notably isolation of the West Gull Coastal Plain Irom the Hast Gulf Coastal Plain and a long 

and distinctive biotic history. 

Ki:v wcM^ns: West Gulf Coastal Plain, endemic plants, grossarenic dry uplands, xeric sandylands. 



RHSUMHN 

Se han estudiado las relaciones entre las plantas endemicas y el habitat de la llanura costera del 
Golfo Oeste. Aproximadamente la mitad de los endemismo estan asociados a un habitat: terrenos 
arenosos xericos. Se discuten algunas implicaciones de estos datos con la edad y extension anterior 
de los terrenos arenosos xericos en la region, notablemente aislamicntode la llanura costera del Gollo 
Oeste de la llanura costera del Golfo Este y una historia biotica larga y dilerente. 



INTRODUCTION 

The Atlantic and Gulf Coastal plains have been recognized as a floristic prov- 
ince of distinction in part due to the high number of endemic and near-en- 
demic species (Takhtajan 1986). In North America, the Atlantic and Gulf Coastal 
floristic province is second only to the California floristic province in endemics; 
approximately 27 percent of its native species are endemic or near endemic to 
it while in the latter province 48% are endemic or near endemic (Sorrie 
Weakley 2001). While important local centers of endemism, such as the 
Apalachicola and Lake Wales regions of Florida, are well known, the signifi- 
cance of the West Gulf Coastal Plain (WGCP) has received almost no attention 
in the published literature or has been portrayed as largely depauperate in 
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endemics (Ricketts ct al. 1999). That the WCiCP constitutes a regional center of 
endemism has been only recently demonstrated (Estill &r Cruzan 2001; Sorrie 
(Rr Weakley 2001). In this paper, based on a list ol endemics Irom the WGCP 
and their habitat all iliation, we begin a dialogue about evolutionary origin, di- 
vergence. and migration lor the region. 

The WGCP center ol endemism encompasses most ol eastern Texas and 
western Louisiana, southern Arkansas, and southeastern Oklahoma (.Fig. 1). Its 



western margin is not clearly delined, either 




pcally or botanical I y 



(Lennemen 1938; Christensen 2000). Its eastern boundary is the Mississippi 
River I lood plain. Our del inition is approximately the same as that ol Sonic and 
Weakley (2001) except that wecncompass slightly more of south-central Texas 



: counties just cast of Aus- 



hecause the east Texas 




tin and San Antonio (Region 3 of Hatch et al. 1990). Although within the geo- 
logical coastal plain, the gull prairies and marshes (Region 2 of Hatch ct al. 
1990) are excluded because it appears that this region is a separate center ol 
endemism (Sorrie & W'eaklcy 2()01), which itsell needs detailed study. 



M I ■ T H O DS 



To develop a list ol endemics, we obtained species distributional data Irom a 
wide variety ol sources, including regional, state and local floras, floristic at- 
ases, published papers, and monographs (among which are Corrcll &Johnston 
1970; Jones 1977; MacRoberts 1984, 1989; Poole &r Riskind 1987; Smith 1988; 
Bridges & Orzcll 1989; Taylor & Taylor 1989; Hatch et al. 1990; Iscly 1990; Nixon 
& Kell 1993; Texas Organization lor Endangered Species 1993; Thomas&r Allen 
1993-1998; Walker 1993; Texas Natural Heritage Program 1995a; Turner 1996; 
Nesom 1997; Diggs ct al. 1999; Kartesz & Meacham 1999; l.ouisiana Natural 
Heritage Program 1999; Turner in press; and several web sites centering on the 
Flora ol Texas Consortium), Natural Heritage Program databases, our own field 
work, and an examination of herbarium specimens, notably at ASTC, BRIT 
Corpus Christi Museum of Science and History, GH, I.SU, ESUS, NCU, NEU, 
SBSC, SHST, TAMU (on line), TEX, VDB, and WWE The list was begun inde- 
pendently of Sorrie and Weakley (2001) and has continued to develop after their 




rcent centered 



list appeared. 

We consider those species to be endemic whose 
the WGCP; near-endemic rclers to species that are at 
on the WGCP. These species arc listed in Appendix I. 

We encountered two major problems in developing the list. First, distribu- 
tional inlormation is incomplete in many cases. Various state and regional dis- 
tribution maps and descriptions are either incomplete or do not agree. Second, 
taxonomic dilliculties are Irequent; lor example, should Trillium texunum 
Buckley be considered a species, a subspecies, or a distinct taxon at all? We sim- 
ply have tollowed the predominant view where possible (e.g., Jones et al. 1997; 
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Fig. 1 . Map showing West Gulf Coastal Plain. 



Kartesz & Meachain 1999). We have developed a fairly conservative list, which 
we will continue to update and reline in luture. 

After we had developed the endemic/near-endeinic list (.which, lor the sake 
of brevity, will be relerred to hereafter as ‘'endemics”), we attempted to deter- 
mine lor each taxon its community association (habitat) in the WGCR We ex- 
amined all major classifications (Diamond et al. 1987; Texas Organization for 
Endangered Species 1992; Harcombe et al. 1993; Foti et al. 1994; Texas Natural 
Heritage Program 1995b; Louisiana Natural Heritage Program 1998; Turner et. 
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al. IQ*")*-); Van Klcy l99Va, 1999b; Weakley et al. 1999; Hoagland er al. 2000). We 
selected the Turner et al. (1999; see also Van Kley 1999a, 1999b) classification 
because it is based on quantitative data and is manageable and applicable over 
a wide geographic area. With a lew modil ications, it is presented in Appendix 2 
with associated plant group in parentheses and with The Nature Conservancy 
(TNC) “ecological group" designations in brackets (Vv'eak ley et al. 1999). We then 
assigned each endemic to habitat oi best fit on the basis ol the literature, per- 
sonal experience, and herbarium labels. It was !iot always possible to determine 
community type, a few taxa were assigned to two types, and a few were left blank. 



RHSULTS 



Table 1 presents number and percent ol Vv'GCP endemics assexhated with each 
community. Of the 96 taxa in our endemic list, we were able to classify all but 
three to one or more communities. Number 1, xeric sandylands, proved to have 
by lar the most endemics. Of the 96 endemics, 53 percent are associated with 
xeric sandylands. The communities with the next highest number ol endemics 
are barrens, glades and weehes, and bogs and wet pine savannas, each with nine 
percent of the total. 



Fabli 1. Plant communities and number and percent ofWGCP endemics associated with each. 



Community 


Number 


Percent 


I Xeric sandylands 


51 


53 


2 Upland pine savannapnixed woods 


4 


4 


3 Loamy dry mesic uplands 


0 


0 


4 Boqs, wet pine savannas 


9 


9 


5 Calcareous forest 


0.5 


1 


6 Mayhaw pond 


9 


2 


7 Banens, glades, weehes barrens 


9 


9 


8 Beech slopes 


1 


1 


9 Streani course 


1.5 


9 


10 Baygall 


3.5 


4 


1 1 Botton^land, floodplain 


6 


6 


12 Ponds, marshes 


0 


0 


13 Prairies 


5.5 


6 


Unknown 


3 


3 


Total 


96 


100 



DISCUSSION 



Xeric sandylands have the most endemics, a fact recognized by Bridges and 
Orzell (1987, 1989) some years ago. Ol the three genera endemic to the WGCP, 
Maclu I'Ll. B ret zo rid, and Rhodocion, two, Brazoria and Rhododon, are associated 
with xeric sandylandsfTurner 1995, 1996). Xeric sandylandsarc open to sparsely 
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wooded areas that typically occur on terraces or ridges composed of deep sand, 
generally ol marine Tertiary origin (McBryde 1933; Bridges & Orzell 1989; 
Harcombe et al. 1993; MacRoberts & MacRoberts 1994, 1995, 1996; Mac Roberts 
et al. 2002; Turner et al. 1999). Water and air move rapidly through these soils. 
Soils, where undisturbed, are often cryptogamic. Foliose lichens (C/ctdonia spp.) 
may be common. Stunted Quercus stellata Wangenh., Q. margarcttiae Ashe ex 
Small, Q. incana W. Bartram.and various Carya species are dominant trees in 
xeric sandylands. Other characteristic species are Bulbostylis ciliatifolia (El- 
liott) Fernald, Cnidoscolus texanus (Muell.-Arg.) Small, Croton argyranlhemus 
Michx., Cypcrus grayioides Mohlenbrock, Eriogonum longifolium Nutt., E. 
multiflorum Benth., Froelichia floridana (Nutt.) Moq., Hymenopappus 
arte m i s iifolius DC Ma t el eacyn a tu ho idesCEngehn.) Wood son, Mirabi I i s a Ibid a 
(Walter) Heimrl, Opuntia humifusa (Raf.) Raf., Paronychia drummondii Tore Cr 
A. Gray, Pediomelum digitatiwi (Nutt, ex Torr. & A. Gray) Isely, P. hypogacuni 



(Nutt, ex Torr. A. Gray) Rydb. var. subulatuni (Bush) J.W Grimes, Phlox 
drummondii Hook., Polygonclla americana (Fisch. & C.A. Mey.) Small, P. 
polygama (Vent.) Engelm. & A. Gray, Selaginclla arcnicola Underwood subsp. 
riddellii (Van Eselt.) R.M. Tryon, Streptant hes hyacinthoides Hook., Talinum 
rugospermum Holz., Tetragonotheca ludovieiana (Torr. & A. Gray) A. Gray ex 
Hall, Thelesperma filifolium (Hook.) A. Gray, Tradescantia reverchonii Bush, 
Tragia spp., Yuccci louisianensis Trek, and Zornia bracteata J.E. Gmel. 

Sorrie and Weakley (2001) identity the Carrizo Sands of Texas as one en- 
demic center for the Atlantic and Gulf Coastal plains (see McBryde 1933 for a 
description of this area). While the Carrizo Formation is a narrow band run- 
ning from the Rio Grande to northeastern Texas and then southward to eastern 
Texas and has xeric sandylands scattered throughout, xeric sandylands are not 
confined to this formation but occur virtually throughout the WGCP in both 
piney woods and post oak savanna in Oklahoma, Arkansas, Louisiana, and Texas 
as shown by the distribution ol species fidel to this community as discussed by 
MacRoberts et al. (2002). In that study, in order to develop an objective idea ol 
the distribution of xeric sandylands, we chose 42 lidel species from the total 
list of species occurring in this community and mapped these by county and 
parish over their ranges (Fig. 2) (see also McBryde 1933; Drawe et al. 1978; Ajilvsgi 
1979; Marietta & Nixon 1983; Matos &r Rudolph 1985; Bridges & Orzell 1989; 
Ward & Nixon 1992; Harcombe et al. 1993; MacRoberts &r MacRoberts 1994, 
1995, 1996; Hoagland 2000). 

While widespread, xeric sandylandsare not a dominant community across 
the WGCP but are generally found in relatively small patches. At the time of 
European settlement it has been estimated that xeric sandylands accounted for 
less than one percent ol western Louisiana (Louisiana Natural Heritage Pro- 
gram 1993) and, although there are no published figures, probably no more than 
this in either Oklahoma or Arkansas. In Texas, especially along the Carrizo for- 
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Fig. 2. Xeric sandyland species distribution. Key = number of species in sample list of 42 species located in each county 
either by personal inspection, herbarium searches, or literature (see MacRoberts et al. 2002 for further explanation). 




mation (McBryde ld33j, xeric sandylands were common, bur for the whole ol 
the region this community is unlikely to have amounted to more 
cent ol the area. 

While there appears to be disagreement among palynologists concerning 
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short-term climatic events in the southeast in general and the WGCP in par- 
ticular during glacial and post-glacial times as to whether or not there were 
south Texas and Mexican refugia (Martin & Harrell 1957; Ellis et al. 1995; 
5chmidtling(Si Hipkins 1998), the major long-term patterns are relatively clear 
(Bryant 1977; Watts 1980; Bryant & Holloway 1985; Webb 1988; Webbet al. 1993; 
Delcourt et al. 1993; Delcourt & Delcourt 1993, 2000; Bousman 1998). The pic- 
ture that emerges supports the thesis presented here; xeric sandylands (open 
post-oak savannas and woodlands on sandy soils) were present as a commu- 
nity type within the WGCP since the last glaciation. We know that coarse sands 
necessary for the physical development of xeric habitats were present since the 
Eocene (McBryde 1933; Sorrie & Weakley 2001 and references therein). Prone 
to Irequent water delicitsand nutrient limitations, these soils undoubtedly have 
always dramatically aflectcd vegetation structure and composition, which 
probably explains why percent sand present in surface soils ol the Coastal Plain 
is a key determinant of vegetation patterns throughout this area (McBryde 1933; 
Harcombeet al. 1993; Peet& Allard 1993; Christensen 2000). We a Iso know from 
pollen counts from dozens of bogs along the western edge ot the WGCP (unlor- 
tunately the only area ol east Texas with lengthy pollen records) that oaks and 
grasses dominated after the last glaciation (Bryant 1977; Bryant & Holloway 
1985; Holloway et al. 1987). The prehistoric landscape that is revealed is one 
that is not dissimilar to that seen in the region today: oak-dominated sandy 
savannas” and hilltops that act as reservoirs lor water that feeds the adjacent 
seeps, marshes, streams, and peat bogs of the area (McBryde 1993; Mac Roberts 
MacRoberts 1998, MacRobertset al. 2002j. Unfortunately, palynology is sel- 
dom precise to species; our hypothesis would be that oaks were probably those 
of dryer habitat: Queracs stcllatci and Q. incanci and that the herbaceous veg- 
etation included, in part, the evolving endemics described here. After all, the 
peat bog habitats that contain the continuous pollen proliles extending back 
thousands of years stiff exist (see MacRoberts &r MacRoberts 1998; Potzger & 
Tharp 1947; Graham & Heimsch 1960; Bryant 1977; Holloway et al. 1987 for 
pollen analyses of east-central Texas bogs). 

Additionally, the Mississippi River/Embayment has been a migration bar- 
rier since the Eocene (Rock 1957; Blair 1958; Sorrie & Weakley 2001). Many of 
the similarities between cast and west have come about in tlie last 6000 year 
as the climates have approximated one another. Sandylands ol the WGCP re- 
tain a distinctive flora rich in endemic and near-endemic taxa, which express 
more clearly than other communities in the region a long and distinctive phy- 
logenetic history. The I lora ol many WGCP xeric sandylands has been enriched 
by the addition of taxa more widespread in the Coastal Plain. In contrast, xeric 
sandylands along the western drier boundary of the WGCP appear to retain a 
greater percentage of taxa locally characteristic of the region and with a rela- 
tively longer al I illation with it (McBryde 1933). 



CC 
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Our data on endemism coupled with palynological and climatic data 
strongly suggest that communities analogous, il not homologous, to xeric 
sandylands may have been a significant component ol the WGCP since the last 
glaciation and perhaps earlier. Open oak-hickory woodlands and savannas with 



a rich herbaceous layer and many openings may have been the characteristic 
landscape over broad areas; perhaps moving south during glacial advances and 
north again with their retreat. 

We suggest that the WGCP should no longer be overlooked as a distinct 
and critical region of endemism within the Coastal Plain. It may be more mean- 
ingful to look upon it as a dynamic entity with an independent and, to a certain 
extent, isolated ecological and biological history. 



/\PPf:NDlX 1 



hndemics (E) and near-endemics (NE) ot the West Gull Coastal Plain. Nomen- 
clature lollows Kartesz and Meacham (1999) in most cases. Community (habi- 
tat) types in brackets (see Appendix 2). 



AGAVACEAE 

\ui a/ touisianensis Trel., (E) [ 1 



ALISMATACEAE 

Saqittaria papillosa Buchenau, (NE) [6) 

APIACEAE 

I ryngium hookeri Walp., (NE) [9 & 1 3] 



ASTERACEAE 



Rerlundiera pumila (Midix.) NuP.vai.suibrella G.L. 

Nesom & B.L. Turner, (E) [ 1 ] 

( hiysopsis texana Nesom, (E) [I | 

( ot(H)psis intermedia Sherff, (E) [ 1 1 
t chinacea satiguinea Null., (E) [1 1 
r vax Candida (Torr.& A. Gray) A.Gray, (NE) [1 ] 
Gaillardia aestivalis (Walter) H. Rock var. winkleri 
(Cory) B.E. Turner, (E) 1 1 1 
Helenium drummondii H. Rock, (E) \A\ 
Helianthusdebilis NuU.ssp. silvcstiis Heiser,(E) [1 1 
Helianthus occidenialis Riddell ssp.p/u/)ruy/neu 5 
(Torr.& A.Gray) Shinners, (NE) Ml 
Hymenopappus artemisiifoliu^ DC., (NE) 1 1 ] 
Hymenopappus carrizoanas B.E. lurrK^r, (NE) [1 ] 
Kriqia wrightii (A.Gray) K.E.C handaors ex KJ.Kim, 



(NE) 1 1 

I acluca hirsuta MuhI.ex Nutt. var. (?//a/77oru (Torr, 
& A. Gray) Shinners, (NE) | 



i iiJtris cyniosa (H.Ness) K. Schumann, (E) [7] 
Lialris tenuis Shinners, (E) [2] 

OlKjoneuron nitidum (Torr. & A.Gray) Small, (NE) 




Polafoxia hookenana lorr.& A.Gray, (E) [1] 

Palatoxia reverchonii (Bush) Cory, (E) [1 ] 

Rudbeckia maxima Nutt., (NE) [1 3] 

Rudbeckia scabritolia E.E. Brown, (E) [10] 

Rudbeckia texana Overdue) PCox & Urbatsch,(NE) 
[4] 

Solidago ludovicdana (A.Gray) Small, (NE) [1] 

Symphyotrichum puniceum (L.) A. & D. Love var. 
scabncaule (Shinriers) G.L. Nesom, (E) [4] 

Tetragonolheca ludoviciana (Torr. & A.Gray) A. 
Gray ex Hall, (E) [ 1 ] 

y 

Thele'^perma tlavodi'^i um (Shinners) B.L. Turner, 
(E)(l| 

Vemonio texaini (A.Gray) Sr’nalUNE) [1 1 

BRASSICACEAE 

Leovenworthia auiea Torr. var. texana (Malilei) 
Rollins, (E) [7| 

Lesquerella onqu'^tilolia (Nutt, ex Torr. & A. Gray) 
S. Watson, (E) | /] 

Lesquerelki palli(hi { lorr.& A.Gray) S. Watson, (E) 
[7) 

CAMPANULACEAE 

L obelio pi iben //( / M i c 1 1 x , va i . pauci flora B u s la, ( N E ) 
141 

CAPPARACEAE 

Polanisia erosa (Nutt.) H.H. litis, (E) [I] 

CARYOPHYLLACEAE 

Paronychia drummondinon. 8,1 A. Gray, (E) ( 1 1 
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Paronychia setacea Torr. & A. Gray, (NE) [1 ] 

Silene subciliata B.L. Robins, (E) [2] 

COMMELINACEAE 

Tradescantia reverchonii Bush,(NE) [1] 
Tradescantio subacaulis Bush, (E) [ 1 ] 

CUSCUTACEAE 

Cuscuta gronovii Willd. ex J.A. Schultes var. 
calyptrata Engelm, (E) [1 11 

CYPERACEAE 

Fuirena bushii Kral,(NE) [4] 

Rhynchospora glomerata (L.) Vahl. var. angusla 
Gale, (NE) [4,10] 

EUPHORBIACEAE 

Euphorbia bicolor Engelm. & A. Gray, (NE) [1 3) 

FABACEAE 

Amorpha paniculate Torr. & A. Gray, (E) [4] 
Astragalus distortus Torr. & A. Gray var. 

enge/mcjnn// (E. Sheld.) M.E. Jones, (E) [1] 
Astragalus /epfocorpu5Torr.& A.Gray, (NE) [1 1 
Astragalus soxmaniorum Lundell,(E) [1] 

Baptisia bracteata MuhI.ex Elliott var. laevicaulis 
(A. Gray ex W. Canby) Isely, (NE) [2,1 3] 
Baptisia nuttolliana Small, (NE) [ 1 ] 

Dalea phleoides (Torr. & A. Gray) Shinners var. 
pb/eo/des, (NE) [1] 

Dalea villosa (Nutt.) Spreng var. grisea (Torr. & A. 
Gray) Barneby, (E) [1] 

Mimosa hystricino (Small) B.L. Turner, (NE) [1 1 
Pediomelum hypogaeum (Nutt.exTorr.& A.Gray) 
Rydb. var. subulatum (Bush) J.W.Grimes, (NE) 

m 

Trifolium amphionthumJorr.8i A.Gray,(NE) [2,1 3] 
Trifolium bejariense Moric., (E) [1 1 

GENTIANACEAE 

Bortonio texana Correll, (E) [10] 

HYDROPHYLLACEAE 

Nemophila phacelioldes Nutt., (NE) [9] 

Phacelia glabra Nutt., (NE) [1 3] 

IRIDACEAE 

Iris bexagono Walter var.flexicaulis (Small) R. Fos- 
ter, (NE) [6] 

Sisyrinchium sagittiferum Bicknell, (E) [4] 

LAMIACEAE 

Brazoria truncate (Benth.) Engelm. & A. Gray var. 

pulcherrima (Lundell) M.W.Turner, (E) [1] 
Brazoria truncata (Benth.) Engelm. & A.Gray var. 
truncata, (NE) [1 ] 



Monarda lindheimeri Engelm. & A.Gray ex A.Gray, 
(E) [5,13] 

Monarda viridissima Correll, (E) [1] 

Physostegia digitalis Small, (E) [2] 

Physostegia longisepala Cantino, (E) [4,1 3] 
Physostegia pulchella Lundell, (NE) [1 1] 
Rhododon ciliatus (Benth.) Epling,(E) [1] 
Scutellaria cardiophylla Engelm. & A.Gray, (E) [1] 

LILIACEAE 

Trillium gracile J.D. Freeman, (E) [8] 

Trillium texanum Buckley, (E) [10] 

MALVACEAE 

Hibiscus dasycalyx Blake & Shiiler, (E) [1 1] 

MORACEAE 

Madura pomifera (Raf.) C.K. Schneid., (E) [1 1] 

NYCTAGINACEAE 

Abronia macrocarpa L. Galloway, (E) [1] 

ONAGRACEAE 

Oenothera heterophylla Spach ssp. heterophylla, 
(NE)[1] 

ORCHIDACEAE 

Spiranthes parksii Correll, (E) [7] 

PAPAVERACEAE 

Argemone albiflora FJornem. ssp. texana G.B. 
Own bey, (NE) [1 ] 

POACEAE 

Panicum brachyanthum Steud., (NE) [4] 
Sporobolus silveanus Swallen,(E) [7] 

POLEMONIACEAE 

Phlox cuspidate Scheele, (NE) [ ] 

Phlox drummondii Hook. var. drummondii.iNE) [ 1 ] 
Phlox nivalis Lodd.ex Sweet ssp. texensis Lundell, 

(E) [1] 

POLYGONACEAE 

Eriogonum longifolium Nutt. var. plantaginium 
Engelm. & A. Gray, (E) [1 ] 

Eriogonum multiflorum Benth., (NE) [1] 
Polygotiella parksii Cory, (E) [1 ] 

RANUNCULACEAE 

Delphinium carolinianum Walter ssp. vimineum 
(□.Don) M.J.Warnock, (NE) [1] 

Thalictrum arkansanum Boivin, (NE) [1 1] 
Thalictrum texanum (A.Gray) Small, (E) [1 1] 

ROSACEAE 

Crataegus nananixonii Phipps & R.O'Kennon, (E) 

[ 1 ] 
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Cruti^cgub warneri Sarq., (E) [ 1 1 

SCROPHULARIACEAE 

Aqalinis cacldoensis Pennell, (E) [ ] 

Aijulinis ficiViisotensis M. Duhrule & J. Canne 
Hilliker,(E) [7] 

i iuiliolu Hava L eavenw., (NE) f/ 



Penstemon murrayanus Hook., (NE) [1 

SOLANACEAE 

Physalis molPis Nutt.var. variovestita (Waterfall) 
Sullivan, (NE) [ 1 1 

VALERIANACEAE 

Valerianella florifaa Sliinners, (NE) [ 1 ) 



APPHNDIX 2 



5. 



10 . 



Communitv classification of West Gulf Coastal Plain (from Turner et al. 199Q; 

J 

The Nature Conservancy [TNCl designations in brackets 1 Weakley et al. 1999|). 

1. Xeric sand\iatuls. Grossarcnic dry uplaiiils {Truyiii t;roup). As a incxlitication oi ihis type \vc 
emphasize the xeric conditions, notably areas relerrcd to as xeric sanelylands and Post (.Xik-Idue 
lack CXd< Savanna.iTNC G">5and 320 in part]. 

2 . Uidand pine savanna, mixed woodlands. Arenic dry upland i5clncc/( /ivn am group). [INC 30h 
ftnd 307 in part 

3. I oainy dr\--mesic uplands {Sch izachx’di umAAiIlic ui pci, and (JuismciiU h i uni groups). We modil y 
tliiseniry to exclukle communities where Ihnscru grouptsee below) dominates and [dace them 
with the next entry. ITNC. 307 in part]. 

4 . bogs, w'ct pine savannas. Sandy Icximy wet herbacetuis seeps and wetland pine savannas! /.)r(9.st'ru 

group). I I NC 3 3p) and 347 1. 

C'alcaretHis (c’^i'cst. C layc'N' dry mesic upland (C/uts/n(t/i/ /i in /ii grcnip). | I NC 37S in part 
0. Ma\haw pond Clayey wet upland depressi(^n [Juslicia group). [TN(' 340]. 

7. barretis, glades, and weehes barrens (Bige/uu itt, CaiIP rhoc, ! Piled groups). Open, herb-dominated 
areas on bedrock expevsures. ITNC', 3b0|. 

8. beech sloj^es. Mesic lower slopes aiul [crvuccs {Cdll icdrpci and Mile hclld groups). ITNC. 308|. 

9. Stream course, l oamy mesic stream bcMtom {Mile hclld and Arisdcnui groups) and loamy wet- 



mesic stream b('»tt('>ms (/)/gn()fii(i and jasOt id grou 




3bo in part 





. Loamy wet lorested seeps U^s/moidti group). |TNC ' 3b0|. 



11. Idoodplain. bottomland liardwood/ri\'er bottom communities; includes swamps (( u/litc/r/nc 
HiyiiDiiid. Ju.sdc id, atul ( .crdlophvll urn grou|^s). This combines Turner et al.(NW) community 
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12. (Open ponds aiul emergent marshes (not in Turner et al. H)'^)^)). EENC 345|. 

13. Prairuks ( iku m rurneret al. H)4q). |TNC' 37b in part 
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